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[2] ”second singular support $V$ wave front set
” : $u$ b microfunction . ,
2-sing $\mathrm{s}\mathrm{u}\mathrm{p}\mathrm{p}_{V}(u)\cap b_{0,q}=\phi,$ $q\not\in WF_{a,V}(u)\Rightarrow WF_{a,V}(u)\cap b_{[mathring]_{q}}=\phi$ .
$b_{0}=(\{(x;\mathrm{o}, \xi\prime\prime)\in V;X^{u}=x\xi’\prime\prime,’=t\xi \mathrm{o}\mathrm{o}\prime\prime(t>0)\}$ q $(=(^{\mathrm{o}}x;0, \xi’’)\mathrm{O}\in V)$
) : ,” second analytic wave front set
” .
$\mathrm{o}M$ $\mathrm{R}^{n}$ , $x=(x_{1}, \cdots, x_{n})$ . , $x’=(x_{1,d}\ldots, X),$ $x=\prime\prime$
$(x_{d+1}, \cdots, x_{n}),$ $x=\vee(x_{2}, , \cdots, x_{d}),\tilde{X}=(x_{2}, \cdots, x_{n})$ .
$\mathrm{o}X\subset \mathrm{C}^{n}$ $M$ , $w=(w_{1}, \cdots, w_{n})=(x_{1}+iy_{1}, \cdots, x_{n}+iy_{n})=$
$x+iy$ . $w’,$ $w”,$ $w^{\mathrm{v}},\tilde{w}$ .
$\mathrm{o}T^{*}M$ $M$ , $[mathring]_{T}^{*}M=T^{*}M\backslash M$
$\mathrm{o}T^{*}M$ involutive submanifold $V$ $V:=\{(x;\xi dX)\in 0*M;\xi_{1}=\xi_{2}=\cdots=\xi_{d}=0\}$
.
$\mathrm{o}\xi’’=(\xi d+1, \cdots, \xi n)\in \mathrm{R}^{n-d}$ .
$\mathrm{o}\eta’=(\eta_{1}, \cdot\cdot, , \eta_{d})\in \mathrm{R}^{d}$ , $T_{V}T^{*}M$ $(x; \xi’’dx;\eta’\frac{\partial}{\partial\xi}\prime\prime,)$ . $\eta^{\vee}=$
$(\eta 2,\cdots, \eta d)\mathrm{o}\mathrm{o}$ .
$\mathrm{o}T_{V}T^{*}M=T_{V}\mathrm{o}*M\backslash V$ .
$\mathrm{o}B_{\mathrm{C}}(a, r):=\{w\in \mathrm{C};|w-a|<r\}$ .
2 FBI Second analytic wave front set
Definition 21(FBI ) $u(x)$ . $V$ $u$
$2\mathrm{F}\mathrm{B}\mathrm{I}$ $T_{V}^{2}u(z;\lambda;\mu)$ :
$T_{V}^{2}u(z; \lambda;\mu)=\int u(x)\exp\{-\frac{\lambda\mu}{2}(z’-x)^{2}’-\frac{\lambda}{2}(z-\prime\prime x’’)2\}d_{X}$
, $z\in \mathrm{C}^{n}$ , $z’=(z_{1}, \cdots, Z_{d}),$ $z=\prime\prime(Z_{d+1}, \cdots, z_{n})$ .
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Remark 22 $I\iota^{\nearrow}(\subset \mathrm{c}n)$ . ,
for $\forall_{\epsilon}>0,$ $\exists c_{\epsilon}>0$ $\mathrm{s}.\mathrm{t}$ .
$|T_{V}^{2}u(z; \lambda;\mu)|\leq C_{\epsilon}\exp\{\frac{\lambda\mu}{2}|{\rm Im} z’|^{2}+\frac{\lambda}{2}|{\rm Im} Z’’|^{2}+\epsilon\lambda\}$
$(\lambda>0,0<\mu<1, z\in I\iota’)$
Proof) $I \{(\supset\supset\sup\sim_{r}\mathrm{p}u)$ $\tilde{K}$ , $\tilde{I}\mathrm{f}$
,
$u(x)= \sum_{=j1}.F_{j}(X+i\mathrm{r}_{j}0)N$
$F_{j}(w)\in \mathcal{O}(\tilde{K}+i\Gamma_{j}(\delta))$ $j=1,$ $\cdots,$ $N$
$F_{j}$
$\partial\tilde{I}\mathrm{s}^{r}$
, $\Gamma_{j}(\delta):=\Gamma j\mathrm{n}\{y\in \mathrm{R}^{n};|yk|<\delta, k=1, \cdots, n\}$
$u(x)$ , $\text{ }\varphi \mathrm{x}\tilde{I\{}+i\prime \mathrm{r}_{j(}\delta$) , $\gamma_{t}^{j}$
: $i$ , $y^{j}\in\Gamma_{j}(\delta)$ 1 . , $\psi$ : $\tilde{K}arrow[0,1]:\mathrm{C}^{0}$
$\exists_{\rho>0}$ ,
$\{$
$\psi(x)=1$ , for $x\in\{x\in\tilde{I}\mathrm{t}^{\nearrow};|x-x\circ|>\rho, x\in\circ\partial\tilde{I}\mathrm{f}\}$
$\psi(x)=0$ , for $x\in\partial\tilde{I}$’
, $t\psi(x)y^{j}\in\Gamma_{j}(\delta)$ $t$ ,
$\gamma_{t}^{j}:=\{(x+iy);x\in\tilde{I}\mathrm{t}’, y=t\psi(x)y^{j}\}$ .
,




, $| \gamma_{t}^{j}|=\int_{\gamma_{t}^{j}}1|dw|$ . , $W\in\gamma_{t}^{j}$ ,
$| \exp\{-\frac{\lambda\mu}{2}(z’’-w)2-\frac{\lambda}{2}(Z^{\prime\prime\prime\prime}-w)^{2}\}|$
$=$ $| \exp\{\frac{\lambda\mu}{2}({\rm Im} z’’-y)^{2}+\frac{\lambda}{2}({\rm Im} z^{N\prime}-y);2\}||\exp\{_{-\frac{\lambda\mu}{2}(\mathrm{R})-\frac{\lambda}{2}}\mathrm{e}Z’-x({\rm Re} Z’’-\prime 2X’’)2\}|$
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$\cross|\exp\{-\frac{\lambda\mu}{2}2i({\rm Re} z’-X)’({\rm Im} Z’-y)’+\frac{\mu}{2}2i({\rm Re} z^{u}-x\prime\prime)({\rm Im} Z-y)\prime\prime\prime’\}|$
$\leq$ $\exp\{\frac{\lambda\mu}{2}|{\rm Im} z’|2\frac{\lambda}{2}+|{\rm Im} z\prime\prime|2\}\exp\{\frac{\lambda\mu}{2}(|y’|^{2}+2|y’||{\rm Im} Z|)+\frac{\lambda}{2}(|y|^{2}+2|y’’||{\rm Im} z|\prime\prime)\prime\prime\prime\}$
$\leq$ $\exp\{\frac{\lambda\mu}{2}|{\rm Im} z’|^{2}+\frac{\lambda}{2}|{\rm Im} Z’’|^{2\}\exp}\{\frac{\lambda}{2}(|y|^{2}+2|y||{\rm Im} Z|)\mathrm{I}$
$=$ $\exp\{\frac{\lambda\mu}{2}|{\rm Im} z’|^{2}+\frac{\lambda}{2}|{\rm Im} z’’|^{2\}\mathrm{p}}\mathrm{e}\mathrm{x}\{\frac{\lambda}{2}(2t\psi(X)|y^{j}||{\rm Im} z|+t^{2}(\psi(x))2|y|^{2}j)\}$
$\leq$ $\exp\{\frac{\lambda\mu}{2}|{\rm Im} z’|^{2}+\frac{\lambda}{2}|{\rm Im} Z’’|^{2\}\exp}\{\lambda(tn\delta|{\rm Im} z|+\frac{t^{2}n^{2}\delta^{2}}{2})\}$ .







$\leq$ $\sum_{j=1}^{N}M’M(t)\exp\{\frac{\lambda\mu}{2}|{\rm Im} z’|^{2}+\frac{\lambda}{2}|{\rm Im} z’’|2\}\exp\{\lambda(tn\delta|{\rm Im} z|+\frac{t^{2}n^{2}\delta^{2}}{2})\}$
$\leq$ $\sum_{j=1}^{N}M’M(t)\exp\{\frac{\lambda\mu}{2}|{\rm Im} Z’|^{2}+\frac{\lambda}{2}|{\rm Im} z’’|^{2}+t(AC+B)\lambda\}$
$=$ $NM’M(t) \exp\{\frac{\lambda\mu}{2}|{\rm Im} z’|^{2}+\frac{\lambda}{2}|{\rm Im} z’’|^{2}+t(AC+B)\lambda\}$ .
, $A=n\delta,$ $B= \frac{tn^{2}\delta^{2}}{2},$ $C= \sup_{z\in K}|{\rm Im} z|$ . , $t< \frac{\epsilon}{AC+B}$ $t$
, $T_{V}^{2}u(z;\lambda)$ $\square$
Definition 2.3 (Second analytic wave front set) $u(x)$
, $p= \circ(^{0}x;\xi\prime\prime dx’;\eta\frac{\partial}{\partial\xi’}’)\mathrm{o}\mathrm{O}’\in T_{V}^{\circ}T^{*}M\mathrm{o}$ .
, $P\not\in\circ WF_{a,V}^{2}(u)$ ,
$\mathrm{A}^{\mathrm{e}\mathrm{f}}\doteqdot\exists_{\epsilon},\exists_{r},\exists_{\mu_{0}}>0^{\exists},f:]\mathrm{o},\mu 0^{[\mathrm{R}}arrow$ $\mathrm{s}.\mathrm{t}$ .
$|T_{V}^{2}u(z; \lambda;\mu)|\leq\exp\{\frac{\lambda\mu}{2}|{\rm Im} z’|^{2}+\frac{\lambda}{2}|{\rm Im} Z’’|^{2}-\epsilon\mu\lambda\}$
$(|z’-(X’-i\circ 0\eta^{\prime)}|<r,$ $|z’’-(^{\circ \mathrm{O}}X’’-i\xi’’)|<r,\lambda>f(\mu))$
$T_{V}^{\mathrm{O}}T^{\mathrm{o}}*M$




” $2\mathrm{F}\mathrm{B}\mathrm{I}$ ” ”
” , .
Proposition 3.1 $u(x)$ . , $u$ $x\circ$
$x_{1}$ f $\delta,$ $R$ :
for $\forall_{\epsilon}>0,$ $\exists C_{\epsilon}>0$ $\mathrm{s}.\mathrm{t}$ .
$|T_{V}^{2}u(z; \lambda;\mu)|\leq C_{\epsilon}\exp\{\frac{\lambda\mu}{2}|{\rm Im} Z^{\mathrm{v}}|^{2}+\frac{\lambda}{2}|{\rm Im} Z’’|^{2}+\epsilon\lambda \mathrm{I}$
$(|{\rm Im} Z_{1}|<\delta, |{\rm Im}\tilde{Z}|<R, |{\rm Re} z-x|0<\delta, \lambda>0,0<\mu<1)$
, $z^{\mathrm{v}}=(z_{2,d}\ldots, z),\tilde{z}=(z^{\vee\prime\prime}, z)$ .
Proof) $\rho>0$ – ,
$\{$
$\Omega_{\rho}^{1}:=\{x1\in \mathrm{R};|_{X_{1}}-X_{1}\mathrm{O}|<\rho\}$
$\tilde{\Omega}_{\rho}:=\{\tilde{x}\in \mathrm{R}^{n}-1|;Xj-[mathring]_{j}_{X}|<\rho, j=2, \cdots, n\}$
$\Omega_{\rho}:=\{_{X}\in \mathrm{R}^{n};|x_{j}-x_{j}\circ|<\rho, j=1, \cdots, n\}$
$U_{\rho}^{1}:=\{w_{1}\in \mathrm{C};|w1^{-x}0_{1}|<\rho\}$
. $u(x)$ $x\circ$ $x_{1}$ , $\rho$
:
$\exists_{\hat{u}(w_{1},\tilde{X})\beta}\in \mathcal{O}(U^{1}\cross \mathrm{R}^{n-1})3\rho \mathrm{s}.\mathrm{t}$.
$\{$
$\mathrm{s}\mathrm{u}\mathrm{p}\mathrm{p}\hat{u}\subset U^{1}3\rho\cross\overline{\tilde{\Omega}}\rho$














$\cross[(\int_{\mathrm{R}^{n-1}}$ \^u $(w_{1}, \tilde{X})\exp\{-\frac{\lambda\mu}{2}(z^{\vee}-x)\mathrm{v}2-\frac{\lambda}{2}(z’-\prime x)\prime\prime 2\}d\tilde{x})|_{\{{\rm Im} w_{1}}=0\}]dx_{1}$
,
$v(w_{1}, \tilde{z};\lambda;\mu):=\int_{\mathrm{R}^{n-1}}$ \^u $(w_{1}, \tilde{X})\exp\{-\frac{\lambda\mu}{2}(z^{\vee}-x)\mathrm{v}2-\frac{\lambda}{2}(Z’’-x’’)^{2\}d\tilde{x}}$
. $v$ , $\mathrm{S}\mathrm{S}(v)=\emptyset$ .





Step 1 , $w_{1}\in U_{\rho}^{1}$ $v(w_{1},\tilde{z};\lambda;\mu)$ \^u $(w_{1},\tilde{x})$
:
$\forall_{\overline{\Gamma}_{1}},$ $\cdots$ , $\forall\overline{\mathrm{r}}_{N}\subset \mathrm{R}^{n-1}$ : open convex cones $\mathrm{s}.\mathrm{t}$ . $\mathrm{I}\mathrm{n}\mathrm{t}(\tilde{\Gamma}_{1}^{\mathrm{O}})\cup\cdots\cup \mathrm{I}\mathrm{n}\mathrm{t}(\tilde{\Gamma}_{N}^{\mathrm{o}})=\mathrm{R}^{n-1}$
$l’.\mathrm{x}_{\backslash }\mathrm{j}\cdot \text{ }\vee C,$ $\exists\delta>0,$ $\exists_{F_{k}()}w\in \mathcal{O}(U_{2\rho}^{1}\cross\tilde{\Omega}_{2\rho}+i\tilde{\Gamma}_{k}(\delta))$ $(k=1, \cdots, N)$ $\mathrm{s}.\mathrm{t}$ .
\^u $(w_{1}, \tilde{x})=\sum_{k=1}^{N}F_{k}(w_{1},\tilde{X}+i\tilde{\Gamma}_{k}0)$
, $\tilde{\Gamma}_{k}(\delta\underline{)}:=\tilde{\Gamma}_{k}\cap\{\tilde{y}\in \mathrm{R}^{n-1}; |y_{j}|<\delta,j=2, \cdots, n\}$ . , $F_{k}(w)$
$U_{2\rho}^{1}\cross(\tilde{\Omega}_{2\rho}\backslash \tilde{\Omega}_{\rho})$ . , $v$ .
$v(w_{1}, \tilde{z};\lambda;\mu)=k\sum N=1\int_{\gamma}tkF_{k(}w1,\tilde{w})\exp\{-\frac{\lambda\mu}{2}(Z^{\vee}-w^{\mathrm{v}})^{2}-\frac{\lambda}{2}(z-\prime\prime w)u2\}d\tilde{w}$
, $\gamma_{t}^{k}$ : $\mathrm{k}$ , $\tilde{y}^{k}\in\tilde{\Gamma}_{k}(\delta)$ 1
. , $\psi$ : $\tilde{\Omega}_{\frac{3}{2}\rho}arrow[0,1]:\mathrm{c}^{0}$
$\{$
$\psi(\tilde{x})=1$ , for $\tilde{x}\in\tilde{\Omega}_{\rho}$







$\text{ },|\gamma_{t}|k=\int_{\gamma^{k}}\iota$ lld Remark 22 $T_{V}^{2}u(z; \lambda;\mu)$ ,






, $t\psi(\tilde{x})\tilde{y}^{k}\in\tilde{\Gamma}_{k}(\delta)$ $t$ , $|\gamma_{t}^{k}|<\exists_{M’}<+\infty$ ,




$\leq NM’M(t)\exp\{\frac{\lambda\mu}{2}|{\rm Im} z^{\vee}|^{2}+\frac{\lambda}{2}|{\rm Im} z’’|^{2}+t(AC+B)\lambda\}$
, $\tilde{I}\acute{\mathrm{t}}$ $\mathrm{C}^{n-1}$ ,
for $\forall_{\epsilon}>0,$ $\exists c_{\epsilon}>0$ $\mathrm{s}.\mathrm{t}$ .
$|v(w_{1}, \tilde{z};\lambda;\mu)|\leq C_{\epsilon}\exp\{\frac{\lambda\mu}{2}|{\rm Im} z^{\vee}|^{2}+\frac{\lambda}{2}|{\rm Im} z’’|^{2}+\epsilon\lambda\}$
$(w_{1}\in U_{\rho}^{1},\tilde{z}\in\tilde{K}, \lambda>0,0<\mu<1)$
Step 2 $T_{V}^{2}\tilde{u}(z;\lambda;\mu)$
$T_{V}^{2} \tilde{u}(Z;\lambda;\mu)=\int_{x_{1}}0-\rho \mathrm{e}\mathrm{x}x_{1}\mathrm{o}+\rho \mathrm{p}\{-\frac{\lambda\mu}{2}(z_{1}-w1)^{2}\}v(w1,\tilde{z};\lambda;\mu)dw1$
.
$\{z_{1}; |{\rm Re} z_{1^{-x}}\mathrm{o}_{1}|<\frac{\rho}{4}, |{\rm Im} z_{1}|<\frac{\rho}{4}\}$ . $x_{1}\circ+\rho$ $x_{1}\circ-\rho$
$\gamma_{z_{1}}$ , : $\varphi:\Omega_{\rho}^{1}arrow[0,1]:\mathrm{c}^{0}$
$\{$
$\varphi(x_{1})=1$ , for $x_{1}\in\Omega_{\frac{11}{2}\rho}$
$\varphi(x_{1})=0$ , for $x_{1}\in\partial\Omega_{\rho}^{1}$
$\gamma_{z_{1}}:=\{(x_{1}+iy_{1});x_{1}\in\overline{\Omega_{\rho}^{1}}, y_{1}=\varphi(x_{1}){\rm Im} z_{1}\}$
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$|T_{V}^{2} \tilde{u}(z;\lambda;\mu)|\leq|\gamma_{z_{1}}|\sup_{w_{1}\in\gamma z_{1}}|v(w1,\tilde{z};\lambda;\mu)|w\in\gamma z\sup_{11}|\exp\{-\frac{\lambda\mu}{2}(_{Z_{1^{-w}}}1)^{2}\mathrm{I}|$
, $| \gamma_{z_{1}}|=\int_{\gamma_{z_{1}}}1|dw_{1}|$ . , $x_{1}\in\Omega_{\frac{11}{2}\rho}$ , $y_{1}={\rm Im} z_{1}$
$- \frac{\lambda\mu}{2}({\rm Re} z1-X_{1})^{2}+\frac{\lambda\mu}{2}({\rm Im} z_{1}-y_{1})^{2}\leq 0$
, $x_{1}\in\overline{\Omega}_{\rho}^{1}.\backslash \Omega_{\frac{11}{2}\rho}$ , $|x_{1}-[mathring]_{1}_{x}| \geq\frac{1}{2}\rho$ ,
$- \frac{\lambda\mu}{2}({\rm Re} Z_{1}-X1)2+\frac{\lambda\mu}{2}({\rm Im} Z_{1}-y_{1})^{2}\leq-\frac{\lambda\mu}{2}(\frac{\rho}{4})^{2}+\frac{\lambda\mu}{2}(\frac{\rho}{4})^{2}=0$
, $C’>0$ ,
$|T_{V}^{2} \tilde{u}(z;\lambda;\mu)|.\leq C’\sup|v(w1,\tilde{z};w_{1}\in\gamma_{z_{1}}\lambda;\mu)|$
$\gamma_{z_{1}}\subset U_{\rho}^{1}$ ,Step 1 $\epsilon>0$ , $C_{e}’>0$ :
$|T_{V}^{2} \tilde{u}(z;\lambda;\mu)|\leq C_{\epsilon}’\exp\{\frac{\lambda\mu}{2}|{\rm Im} z^{\vee}|^{2}+\frac{\lambda}{2}|{\rm Im} z’’|^{2}+\epsilon\lambda\}$
$((|{\rm Im} z_{1}| < \frac{\rho}{4}, |{\rm Re} z_{1}-X1|\circ<\frac{\rho}{4},\tilde{z}\in\tilde{K}, \lambda. >0,0<\mu<1)$
Step 3 $T_{V}^{2}(u-\tilde{u})(Z;\lambda;\mu)$
$\check{u}=u-\tilde{u}$ , $\check{u}$ , $\Omega_{\rho}$ $0$ . $\check{u}(x)$
$\check{u}(x.)=\sum_{j=1}^{N}Gj(w)$ , $G_{j}(w)\in \mathcal{O}(\mathrm{R}^{n}+i\Gamma_{j}^{\vee}0)t$
$T_{V}^{2}\check{u}(z;\lambda;\mu)$ $=$ $\int_{\mathrm{R}^{n}}\check{u}(X)\exp\{-\frac{\lambda\mu}{2}(z’’-X)2-\frac{\lambda}{2}(z^{\prime\prime;}-x)^{2}\prime \mathrm{I}^{d}x$
$= \sum_{j=1}^{N}\int\gamma^{j}G_{j}(w)\exp\{_{-\frac{\lambda\mu}{2}(-}z^{\prime j}w)2-\frac{\lambda}{2}(Z’’-w’)^{2}\}\prime dw$
, $\gamma^{j}$ $\exists_{\delta_{1}(}>0$ ) ,




, $| \gamma^{j}|=\int_{\gamma^{j}}1|dw|$ . ,
${\rm Re}\{_{-\frac{\lambda\mu}{2}()^{2}-\frac{\lambda}{2}}z’-w’(z-\prime\prime w^{u})2\}$
$= \frac{\lambda\mu}{2}\{({\rm Im} z-\prime y)^{2}’-({\rm Re} Z’-X’)2\}+\frac{\lambda}{2}\{({\rm Im} z’’-y’’)2-({\rm Re} z^{\mu}-xu)^{2}\}$
, $\exists_{R_{1}}>0,$ $\rho-2\delta_{1}>\exists_{\rho’}>0$ , $|{\rm Im} z_{1}|<\rho’,$ $|{\rm Im} Z^{\mathrm{v}}|<R_{1},$ $|{\rm Re} z-\prime X’\mathrm{o}|<\delta_{1}$
,
$({\rm Im} Z’-y)^{2}’-({\rm Re} z-\prime X)\prime 2$ $=$ $({\rm Im} z_{1^{-y_{1})^{2}}}+({\rm Im} z^{\vee}-y)^{2}\mathrm{v}-({\rm Re} z’-x’)^{2}$
$\leq$ $(|{\rm Im} Z_{1}|+|y_{1}|)^{2}+(|{\rm Im} Z^{\mathrm{v}}|+|y^{\mathrm{v}}|)^{2}-({\rm Re} Z’-X’)^{2}$
$\leq$ $(\rho’+\delta_{1})2(+|{\rm Im} Z|^{2}\vee\delta_{1}+2R_{1}\delta_{1}+2)-(\rho-2\delta_{1})^{2}$
$=$ $|{\rm Im} z^{\vee}|^{2}+\rho^{;2}+\delta_{1}(2\rho’+2R_{1}+2\delta_{1})-(\rho-2\delta_{1})^{2}$
$\delta_{1}$ ,
$\leq|{\rm Im} z^{\vee}|^{2}$
, $|{\rm Im} z^{N}|<R_{2},$ $|{\rm Re} z^{u}-x\circ\prime\prime|<\delta_{2}$
$({\rm Im} z^{\mu u}-y)2-({\rm Re} z^{\prime\prime N}-X)^{2}\leq|{\rm Im} z^{u}|^{2}$
, $\min\{R_{1}, R_{2}\}=R,\min\{\rho’, \delta 1, \delta 2\}=\delta’$ , $C>0$
:
$|T_{V}^{2} \check{u}(Z;\lambda;\mu)|=C\exp\{\frac{\lambda\mu}{2}|{\rm Im} Z^{\vee}|^{2}+\frac{\lambda}{2}|{\rm Im} z’’|^{2}\}$
$(|{\rm Im} \mathcal{Z}_{1}|<\delta’, |{\rm Im}\tilde{z}|<R, |{\rm Re} z-x\mathrm{o}|<\delta’,\lambda->0,0<\mu<1)$
, $\min\{\delta’, \frac{\rho}{4}\}=\delta$ , $\tilde{I}C$ ,
$\}T_{V}^{2}u(z;\lambda;\mu)|$ $\leq$ $|T_{V}^{2}\tilde{u}(z;\lambda;\mu)|+|T_{V}^{2}\check{u}(z;\lambda;\mu)|$
$\leq$ $\{C+C_{\epsilon}\exp(\epsilon\lambda)\}\exp\{\frac{\lambda\mu}{2}|{\rm Im} z^{\vee}|^{2}+\frac{\lambda}{2}|{\rm Im} z’’|2\}$
$\leq$ $(C^{-}+c_{\epsilon}) \exp\{\frac{\lambda\mu}{2}|{\rm Im} z^{\vee}|^{2}+\frac{\lambda}{2}|{\rm Im} z|^{2}u+\epsilon\lambda\}$
$(|{\rm Im} z_{1}|<\delta, |{\rm Im}\tilde{z}|<R, |{\rm Re} z-x\mathrm{o}|<\delta, \lambda>0,0<\mu<1)$





, $\log M(r)$ $\log r$ . ,
$\rho_{1}<r_{1}<r<r_{2}<\rho_{2}$ ,
$\log M(r)\leq\frac{\log r_{2}-\log r}{\log r_{2^{-1}}\mathrm{o}\mathrm{g}r_{1}}\log M(r_{1})+\frac{\log r-\log r1}{\log r_{2}-\log r1}\log M(r_{2})$
.
Lemma 3.3 $\overline{D}=\{z=x+iy\in \mathrm{C};x^{2}+(\frac{y}{3/5})^{2}\leq 1\}$ , $f(z)$ $\overline{D}$






$|f(_{X+i}y)|\leq\sqrt{AB}$ $(( \frac{x}{3\sqrt{2}/5})^{2}+(\frac{y}{\sqrt{2}/5})^{2}\leq 1)$
Proof) $z=z(w)= \frac{2}{5}(w+\frac{1}{w})$ , $1<|w|<2$ , $z$ [-1, 1],






$|f(x+iy)|\leq\sqrt{AB}$ $(( \frac{x}{3\sqrt{2}/5})^{2}+(\frac{y}{\sqrt{2}/5})^{2}\leq 1)$
. $\square$
Theorem 3.4 ( second analytic wave front set )
$p=\circ(x;\circ$ $\xi’’dx’\circ;’(0,$ $\eta^{\vee}\circ)\frac{\partial}{\partial\xi’})\in T_{V}T^{*}\circ \mathrm{o}M,$ $I(\subset \mathrm{R})$ $x_{1}\circ$ , $u$
$p\not\in \mathrm{o}WF_{a,V}^{2}(u)$ $u$ $I\cross$ ( $\tilde{x}\circ$ ) $x_{1}$
,





, $J_{0}$ . $J_{0}=I$ . $J_{0}=$ ] $\alpha,\beta[$





$(\beta,\tilde{x};\circ\xi’’d\circ X’’;(0,$ $\eta^{\mathrm{v}})\circ)\frac{\partial}{\partial\xi’}\in WF_{a,V}^{2}(u)$
.
$u$ $I\cross$ ( $\tilde{x}\circ$ ) $x_{1}$ , $\delta_{1},$ $R$
:for $\forall_{L>}\mathrm{o},$ $\exists c_{L}>0$ $\mathrm{s}.\mathrm{t}$ .
$| \dot{T}_{V}^{2}u(z;\lambda;\mu)|\leq C_{\epsilon}\exp\{\frac{\lambda\mu}{2}|{\rm Im} z^{\vee}|^{2}+\frac{\dot{\lambda}}{2}|{\rm Im} z^{u}|^{2}+\epsilon\lambda\}$
$(|{\rm Im} Z_{1}|<2\mathit{5}_{1}, |{\rm Im}\tilde{z}|<R, |{\rm Re} z-(\beta,\tilde{x})|\circ<2\delta_{1}, \lambda>0,0<\mu<1)$
, $\{z_{1}$ ; $( \frac{{\rm Re} z_{1}-\beta’}{\rho})^{2}+(\frac{{\rm Im} z_{1}}{\frac{3\rho}{5}})^{2}\leq 1,$ $\beta’=\beta-\frac{\sqrt{17}}{5}\rho\}_{4}\phi^{\backslash ^{\backslash }}\backslash \{Z_{1}$ ; $|{\rm Im} z_{1}|<2\delta_{1}$ ,
$|{\rm Re} z_{1}-\beta|<2\delta_{1}\}\#_{arrow\Xi}^{\wedge\Leftrightarrow}$ \rho $(>0)$ , $s\in[\beta’-\rho,$$\beta’\overline{5}+\frac{4}{5}\rho]$ ,
$s\in J_{0}$ ,
$(s,\tilde{x};\circ\xi’’dx’’;\circ(0,$ $\eta^{\vee})\circ)\frac{\partial}{\partial\xi’}\not\in WF_{a,V}^{2}(u)$
$\Leftrightarrow\exists_{\epsilon_{s}},$ $\exists_{\delta,\mu_{0}S}\exists S>0,$ $\exists_{f_{s}:}]0,$ $\mu_{0s}[\prec \mathrm{R}$ : $\mathrm{s}.\mathrm{t}$ .
$|T_{V}^{2}u(z; \lambda;\mu)|\leq\exp\{\frac{\lambda\mu}{2}|{\rm Im} z’|2\frac{\lambda}{2}+|{\rm Im} z’’|^{2}$ $-$ $\epsilon_{s}\mu\lambda\}$
$|z_{1}-s|<2\delta_{S},$ $|(z^{\vee}, z’’)-(-i(\eta^{\vee},$$\xi’’\mathrm{O}\mathrm{O}))|<2\delta_{s},$ $fS(\mu)<\lambda)$





$\min\{\delta_{S_{1}}, \cdots, \delta_{S}\}N=\delta 2$
$\min\{\epsilon_{s_{1}}, \cdots, \epsilon_{s}N\}=\epsilon$
$\min\{\mu_{0s_{1}}, \cdots, \mu 0s_{N}\}=\mu_{0}$
$j, \cdots,N\max_{=1}f_{s_{\mathrm{j}}}(\mu)=f(\mu)$
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,$|T_{V}^{2}u(Z; \lambda;\mu)|\leq\exp\{\frac{\lambda\mu}{2}|{\rm Im} z’|^{2}+\frac{\lambda}{2}|{\rm Im} Z’’|^{2}-\epsilon\mu\lambda\}$
$(z_{1} \in[\beta’-\frac{4}{5}\rho,\beta’.+\frac{4}{5}\rho],$ $|(z^{\vee}, z’’)-((^{\mathrm{o}\mathrm{O}}x^{\vee\prime\prime},$$x)-i(\eta^{\vee},$$\xi^{\prime\prime))}\circ\circ|<2\delta_{2},$ $f(\mu)<\lambda)$
,
$\Phi_{\overline{z}}(z_{1}; \lambda;\mu)=\exp\{-\frac{\lambda\mu}{2}|{\rm Im} z^{\vee}|^{2}-\frac{\lambda}{2}|{\rm Im} Z’’|^{2}\}\tau_{V}2u(z;\lambda;\mu)$
,min $\{\delta_{1}, \delta_{2}\}=\delta$ ,
$| \Phi_{\overline{z}}(_{Z}1;\lambda;\mu)|\leq\exp\{\frac{\lambda\mu}{2}|{\rm Im} z_{1}|2-\mathcal{E}\mu\lambda\}$
$(z_{1} \in[\beta’-\frac{4}{5}\rho,$ $\beta’+\frac{4}{5}\rho],$ $|(Z^{\vee}, Z’’)-(-i(\eta^{\vee},$$\xi’\mathrm{o}\mathrm{O}’))|<2\delta,f(\mu)<\lambda)$
,
$|\Phi_{\overline{z}}(z_{1} ; \lambda;\mu)|\leq CL\exp(L\lambda)$
$(|{\rm Im} z_{1}|<2\delta, |{\rm Im}\tilde{z}|<R, |{\rm Re} z-(\beta,\tilde{x})|\circ<2\delta, \lambda>0,0<\mu<1)$
,Lemma 3.3 $[\beta’-\rho,\beta’+\rho]$ , $[ \beta’-\frac{3}{5}\rho i,\beta’+\frac{3}{5}\rho i]$ ,
$| \Phi_{\overline{z}}(z_{1} ; \lambda;\mu)|\leq\sqrt{C_{L}}\exp(-\frac{-L+\epsilon\mu}{2}\lambda)$ (1)
$(( \frac{{\rm Re} z_{1}-\beta’}{(3\sqrt{2}/5)\rho})^{2}+(\frac{{\rm Im} z\iota}{(\sqrt{2}/5)\rho})^{2}\leq 1,$ $|(z^{\vee}, z^{u})-((^{\mathrm{O}\mathrm{O}}x^{\vee\prime\prime},$$x)-i(\eta^{\vee},$$\xi^{\prime\prime))}\circ\circ|<$
.
$2\delta,f(\mu)<\lambda)$




, $g(\mu)$ , $\lambda>g(\mu)$
, $\tilde{f}(\mu)=\max\{\mathrm{f}(\mu), \mathrm{g}(\mu)\},$ $\epsilon=’\frac{1}{4}\epsilon$ ,
$|T_{V}^{2}u(z;\lambda;\mu)|$ $\leq$ $\exp\{\frac{\lambda\mu}{2}|{\rm Im} Z^{\vee}|^{2}+\frac{\lambda}{2}|{\rm Im} z’’|^{2}-\epsilon’\mu\lambda\}$
$\leq$ $\exp\{\frac{\lambda\mu}{2}|{\rm Im} z’|^{2}+\frac{\lambda}{2}|{\rm Im} Z^{N}|^{2}-\epsilon’\mu\lambda\}$
$(( \frac{{\rm Re} z_{1}-\beta’}{(3^{\sqrt{2}/}5)\rho})^{2}+(\frac{{\rm Im} z\iota}{\langle\sqrt{2}/5)\rho})^{2}\leq 1,$ $|(z^{\vee}, z^{\prime J})-(-i(\eta^{\vee},$$\xi\prime\prime)\mathrm{o}\mathrm{o})|<2\mathcal{U},\tilde{f}(\mu)<\lambda)$
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